The hot recycling technology (HRT) can recycle old pavement materials, reduce the total social cost of the project, use of limited asphalt and stone resources to build more highways [1] . HRT can protect the environment and have significant economic, social and environmental benefits. Marshall test and screening test are conducted for each batch of mixed sample and the physical and mechanical properties of oilstone ratio, mineral grade and asphalt mixture are tested. The transportation, spreading and rolling of recycled asphalt mixture is according to the Technical Specification for Highway Asphalt Pavement Construction (JTG F40-2004). The results of immersion Marshall test and rut test shows that the performance indexes meet the design requirements.
INTRODUCTION
The central plant hot recycling technology [2] refers to transporting the recovered asphalt pavement materials (RAP) to the asphalt mixing plant (field/ station) through crushing and screening. The technology of paving road by mixing a certain proportion with fresh aggregate, new asphalt, regenerator and so on. Its main technical features include these aspects: the recycling of old asphalt materials; ore grading is easy to control; the performance of the mixture can be guaranteed; economy, energy conservation and environmental protection. Compared with local regeneration methods, recycling old asphalt pavement materials (RAP) needs transportation. The hot recycled bituminous mixture is applicable to all grades of bituminous pavement engineering, including the middle and lower layers of expressway, first-class highways, and the surface layers or flexible base layers of other grade highways.
THE CONSTRUCTION OF CENTRAL PLANT HOT RECYCLING TECHNOLOGY
Compared with the conventional construction of asphalt mixture, central plant hot recycling technology [3] mainly increases the steps of recycling, crushing and screening of old materials, as well as the heating and conveying equipment of cold materials during the centralized mixing. The mixing complexity of recycled asphalt pavement is greatly increased. How to ensure the regeneration quality of old asphalt mixture is the key of heating and mixing.
Recycling And Storage of Old Asphalt Mixture
The first step of asphalt pavement recycling must be effective recovery of old materials including milling, crushing, screening and storage of old materials. [4] After recovering the old material, crusher is used for crushing in the mixing plant, and the size of broken particles can be controlled by adjusting the spacing between the hammer heads to prevent damage to the particle composition of the old aggregate. If the conditions permit, the recovered asphalt pavement material (RAP) should be broken in batches which are conducive to stable stone grading. Recycled asphalt pavement (RAP) material after broken appropriate screen is divided into two material thicknesses and can also be according to the RAP of materials and the maximum particle size of recycled asphalt mixture. The coarse RAP part of the screen is divided into two types of specifications in order to control quality.
The storage area of broken old materials shall be covered with a roof. Due to the effect of the weight and high temperature of RAP, the materials can be re-bonded to form larger particles. Therefore, the height of RAP material heap cannot be too high and the mechanical equipment cannot stay or move on the material heap. It can coordinate the crushing and screening equipment and the production speed of the equipment to minimize the height of the material heap.
Heating and Mixing of Regenerated Asphalt Mixture
It adopts the continuous double drum mixing equipment for mixing materials, the feeding shall be quick and reliable; and at the same time, the temperature control shall be strengthened, the operation shall be continuous as far as possible and the opening and stopping times shall be reduced, so as not to affect the quality of the mixture. Marshall stability, flow value, voids and other indicators of asphalt mixture should be tested before delivery to ensure that the recycled asphalt mixture can meet the pavement requirements. For the aspects that do not meet the design quality requirements, the reasons shall be found out in time, and the mixture ratio design of the mixture shall be revised until the product is manufactured.
Transportation, Laying and Crushing of Recycled Asphalt Mixture
The transportation, spreading and rolling of recycled asphalt mixture is basically the same as that of ordinary asphalt mixture, which can be referred to the Technical Specification for Highway Asphalt Pavement Construction (JTG F40-2004) . However, special attention should be paid the following points:
Since the old material cannot be heated too high, the temperature of the recycled asphalt mixture produced may be low. Therefore, it should be ensured that the temperature of the mixture will not be greatly reduced in the process of transportation, so as to guarantee the temperature of the spread.
The aging phenomenon of old asphalt inevitably occurs in the drying process, which further affects the workability of the mixture and makes the surface viscosity of the mixture larger, which is not conducive to spreading and shaping. Therefore, when the temperature of the mixture is higher, it should be rolled in time.
The central plant hot recycling mixture paving and compaction temperature appropriate heat to asphalt mixture is 5 ~ 10 ℃ high.
PROJECT EXAMPLES Project Overview
The length of a line is 9.29 kilometers, and the road grade is a third-class road. The structure design: to maintain the original high road signs, digging out the old road 56 cm; the pavement structure is (AC16C) mesograin asphalt (5 cm) surface; 18 cm cement stabilized macadam upper base with cement dosage (5%) +18 cm cement stabilized macadam subbase with cement dosage (5%)+ 15 cm slag cushion (using the old road structure) ; distributing asphalt layer at the top of the pavement base.
Construction Process Control
(1) Hot recycling crushing in the plant: RAP recovered from old asphalt pavement shall be stacked separately according to the type of asphalt mixture. The crushing machine is divided into two screens, and the size of screen holes is 19.0 cm and 9.5cm respectively. After screening, RAP shall be stored separately according to two materials. It is better be broken on the day that run out to avoid the adverse effect that stored brings. At this time, the test room should be involved in the sampling test to make the oilstone ratio and gradation of the two materials, and collect the relevant test data of new raw materials to design the target mix ratio.
(2) Ensure the quality of new materials: Attention should be paid to the quality of coarse and fine aggregate and filler, and should be grabbed from the source. The unqualified ore shall not be transported to the mixing plant. The concrete floor of the tower must be hardened and has a good drainage system to prevent contamination of the materials. Walls are used to separate the materials to avoid intermingling. The fine aggregate and mineral powder shall be covered. The quantity of feed and the output of mixer will be affected by the wet fine material. The water content of RAP material in the RAP bin should not exceed 3%.
(3) Mixing of recycled materials: The regenerating equipment is the stop-1000 type recycling equipment matching with the mixer NBD3000, which has reliable heating device and temperature detection device. Temperature measuring devices shall be installed at the outlet of newly added ore, asphalt drying drum, hot aggregate bin and mixer mixture outlet. Accuracy of temperature measurement device should be higher than that of ±5℃, the accuracy of weighing equipment should be higher than ±1℃. Mixer adopts high-speed belt feeding way which is feeding quickly and reliable, and is equipped with a spray device that effectively prevents the phenomenon of viscous material, STOP -1000 type heating recycling equipment with super capacity, by which reworked material will be easily heated to 150 ℃, in the condition, most liquid asphalt has best liquidity and is not easy to stick. After the old asphalt mixture enters the mixing bowl, mix with the hot new aggregate for 5-10s, then add the new asphalt and stir for 30-45s. The mixing time is controlled to make the asphalt mixture mix evenly and has no white matter. The total mixing time is about 15s longer than normal. The heating temperature can be appropriately raised due to different aging degrees. In principle, RAP materials shall be continuously produced after being heated in the heat recycling equipment and shall not be stored for a long time. Asphalt heating temperature should be controlled by the viscosity-temperature curve of asphalt, heating temperature of aggregate is in commonly 190-210 ℃, which is testing, adjusting and determined after trial mixing. Recycling mixture discharge temperature should be 5-10 ℃ higher than ordinary asphalt mixture. The normal discharge temperature should be between 145 and 165 ℃,and it is abandoned more than 190 ℃, the hot mixture's temperature drops should not exceed 10 ℃ after storage. The construction temperature's control range of asphalt mixture is shown in Table I [5] .In order to make the mixing of aggregate uniform, the mixing time of hot recycled asphalt mixture should be slightly longer than the normal time. Marshall test and screening test were conducted for each batch of mixed sample in the morning and afternoon of each mixer, and the physical and mechanical properties of oilstone ratio, mineral grade and asphalt mixture are tested.
(4) Paving asphalt mixture: The speed of the paving machine should be adjusted and selected according to the output of the mixer, the supporting conditions of the construction machinery, the paving thickness and width, and the paving speed should be 1-3m/min, so that the paving can be slow, even and uninterrupted [6] . Check whether the thickness of pinus is in line with the regulations in order to adjust it at any time. Pre-ironing flat should be preheated to the specified temperature. The pressing plate of pavers must be closely spliced and no gaps are allowed to exist, in case the particles will be stuck to the pavement to pull out the traces. The construction should be immediately stop and uncompressed mixture should be removes, when it is rainy day. The mixture exposed to rain shall be discarded and should not be unloaded onto the paver.
(5) Compaction of asphalt mixture: The main crushing equipment is double light wheels crusher 11 tons with three sets and sany road roller 25 tons of one set. The compaction of asphalt mixture is an important part to ensure the quality of asphalt surface. In order to guarantee the compactness and smoothness, the first pressure should be carried out as far as possible at a higher temperature after the spread under the condition that the mixture does not run over and crack. The first pressure is strictly prohibited to use the tire roller to ensure the transverse flatness of the surface. Under the condition that the stone material is easy to crush, the principle is that the steel wheel roller does not open the vibration, mainly to the tire roller. The roller should be rolled at a slow and uniform speed. The suitable rolling speed of the roller is different with the types of primary, secondary, final and roller. Select the speed of roller according to the Table II. After two times of adjustment, the porosity index of the first time did not meet the design requirements, and the content of the external doped asphalt was adjusted from 3.9% to 3.7% the second time. The data is in the Table III, meeting the design requirements, and the final blending ratio is determined in the Table IV [7] .
(6) After 12 hours of completion of the compaction, when the temperature is lower than 50 ℃ then allows the road to open for traffic. 
TEST RESULTS
The performance test data is shown in the Table V is the results of rut test during production and dynamic stability is (times/mm) 998 > 800 (design value). The results of immersion Marshall test and rut test show that the performance indexes meet the design requirements [8] . 
CONCLUSIONS
Through crushing, screening and reasonable storage of RAP, the quality of recycled asphalt mixture can be effectively controlled, which is the key to guarantee the engineering quality.
Recycling mixture discharge temperature should be 5-10 ℃ higher than ordinary asphalt mixture. The joint processing should be done quickly for avoiding artificial disturbance, which will be conducive to the road paving quality.
In the design of mixture mix proportion, the proportion of aggregate should be determined first, than the amount of asphalt should be determined. In the road test section, the optimal amount of asphalt should be calculated according to the Marshall mixture design method, and the final mix proportion should be determined to meet the design requirements.
Asphalt hot recycling technology is conducive to the disposal of waste, reduce secondary pollution, protect the environment, as well as the reuse of resources. It has good economic benefits, social and environmental benefits.
